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(iv) *G»©ft#TfcfT3 5. 

£fc> <tS#* (VIII) S:3t5cL-ca«I©>r5^/-^»^ (IX) \m 
<8&t>* flflBKJSifia;- 3 iztdrtZikS® (v) 2>>fete£ti (vi) tcs»< 

jMWoilW>t, *lk !i^=n». ^>B£, HER, TWi'lk 

^mw«©**Kottd^tf fens. 

££ftftv\ 
1 . 

(A*) 

*JaL?-A,1frxy 7 4 h (4. 3 0g, 3 1. 2mmo 1) ©«*fF7t Kn 
77> (OT, THFi D&i") (10ml) »8cfc, T/W^^iMtT, -72t 
T-yf hi) ^f/^U^7; KWl^HHF^ (3 1. 2ml, 3 

1. 2mmol) *rlBMW»l*T*TU Ifc^T (l-h!J7x=/Mf^5 
W—A'-A-JA') ^f^o^ K (9. 30g, 26. Ommol) ©T 
HF (80ml) »tt*r3 0#jKK»TU!:. IBHTC1 5^W«H*«. S»S 
T» U $ b 3 ttM£ifr?flt# Lfc 6 ^iP^bT y^- ? ***** (15 0 
ml) *APtSJESS:flt±«» THF*«EB*U «jt«rft»^f-^ (10 0m 
1) T'4lUttl±Jtfc 0 %«Witt**«EiH- h y ^AT«i, mE@*Lfc 0 # 
feftfc«fe<7)@M£/&«, 5/y*^/u*9A^a-rh^97-f — 
-/U-^i^/U (1:20)] T*fflHit > SfctfvU (1- hy7x=/Mf^ 

5^/— /U-4 — f*0 ^fyi"****— h (10. 3 0g, 8 6%) Srfi^, 
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m*kLxmtc a r*i^s»i7 t A'-^*tya«)j»e)Sfeftt5 wit, 

>WVt®&<omjMk&® (mp. 141-144t) £#7t. 
■H NMR(CDC1 3 ) 6 1.24 (t, J = 8.0 Hz, 6H), 3.17 (d, J = 21.6 Hz, 2H), 
4.02 (quint, J = 6.0 Hz, 4H), 6.81 (s, 1H), 7.10-7.40 (m, 16H). 31 P 
NMR(CDC1 3 ) 8 27.0 (s). SIMS m/z: 460 (tf), HR-MS m/z: 460.1898 (calcd 
for C 27 H 29 N 2 0 3 P: 460.1914). Anal Calcd for C^H^N&P: C, 86.08; H, 7.22; N, 
6.69. Found: C, 86.03; H, 7.32; N, 6.41. 
(B&) 

(1- hy7i=/Wf/W^^/l'- 4 -4 A?) >WP7^K (35 
9rag, 1. OOmmol) fC M if/^^7r^ h (24 9mg, 1. 50 
mmol) ON, N-^f^*^75 K (1ml) »»&flP*.fcfc, 

mm^fr (1 : 2 0) ] -C»»U (6 5mg, 14%) fcSfelft 

mmmz 

l-/<y^-4- (1- h !l 7s=/M f $ 4 f/Mf-U- 

V) If^y^oMiS: 

Ky (9 5mg, 0. 5mmol) ©THF 
(6ml) 8ttfcflMBHifc04 1 ^mcik&Vo (2 7 6mg. 0. 6mmol) t 
7J U ^A-tert-^h^ri/K (67mg, 0. 6 mmol) ^tJzM, T )\>* 
y**T, 1. 5B#ISia»Lfc. fi&fp^ifcK (lml) SrSSflpgK 

»jSE*«eEeH Lfc. ClftfclSfc*** (10ml) SriDx, ^po*M (2 
Oml) -?3IIIttmj&, *H*tMK^*^?7At»iatU 

mbtiitn&mvt®*isv 7 h???*- mm*-?*) -c» 

Hii-6iitT*^IS^tl (24 6mg, 99%) SrMfettlM&Ki: LT#fc 0 
'H NMR(CDClj) 6 2.30-2.40 (m, 2H), 2.42-2.60 (m, 4H), 2.79-2.90 (m, 2H), 
3.52 (s, 2H), 6.02 (s, 1H), 6.66 (s, 2H) 7.08-7.44 (m, 2H). EIMS m/z: 
495 (NT), HR-MS m/z: 495.2681 (calcd for (yWV 495.2673). 
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±E*lfe« 2 X''mcik£®) (16 2mg, 0. 3 2 7mmol) <D^J-)V 
5 (5ml) 1 Ntttt ( 1 • 5ml, 5 e q) ^r*Px. 1 0#fB]£frem#^ 

*«E*«BE§f*Lfc. Wm**9J~l\' (2 0ml) fc»«»U 1 0%^7^ 
9A-^(12 0mg) 3. 0Kg/cm 2 -C^Ji7C^l 5B#^f? 

ofc 0 ttji*59JLfc«, 5ffltSr«EES*Lfc. #P>*ifc»8£* (2 0ml) 
KUgtfU -<>-tf> (2 0ml) t?3EIft^ *»Sr»EB*-tS i«WE^ 
10 m<D<<*\!vf* 2&K& (8 4mg, (mp 2 3 5-2 3 

9"C) kLxmc 

'H NMR(500 MHz) (CD 3 0D) 5 1.52 (m, 2H), 1.92 (dm, J = 13.0 Hz, 2H), 
2.02 (m, 1H), 2.77 (d, J = 7.0 Hz, 2H), 3.01 (tm, J = 13. 0 Hz, 2H), 3.41 
(dm, J= 13.0 Hz, 2H), 7.42 (s, 1H), 8.85 (s, 1H). l3 C NMR (CD 3 OD) 5 
15 29.4, 31.4, 34.7, 45.0, 118.0, 132.7, 135.0. EIMS m/z: 165 (M + ), HR-MS 
m/z: 165.1263 (calcd for C 9 H 15 N 3 : 165.1265). 

mm 4 

4- (1H- T 4 — (Wf-Ar) tXi)-^ WtMyf) (0% 

~y])# VA-%i£M&' V # Vas)j yMz.(D^, ft;vj»- / * J —;v- 2 

(50:2:1) WC&ffi-f «WEfc£4Jj©>f * tT 

(4 8mg) **&fflR* UC#fc 0 
25 'H NMR (CD 3 0D) 8 1.10 (qd, J = 13. 0 Hz, 5.0 Hz, 2H), 1.63 (dm, J = 13. 0 

Hz, 3H), 2.49 (tm, J = 13. 0 Hz, 4H), 2.95 (dm, J = 13.0 Hz, 2H), 6.67 (s, 
1H), 7.46 (s, 1H). 

4- (lH-^5^/^-4-^;^f^) f-sy^V- 2jUbk*tt&0> 
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»£: 

%1&VH<D±f$ i m (4 8mg) ^5 0%HBr7KM (2 4 0mg, 5 e q) 
Srftl*., ^ J-i^ (2 0ml) *T?15#M#^ «E9*Lfc. SEWfe* 
T±YV (3ml) TMHISfe^m, -f / My-f • 2#Mbic*»tt[ (9 5mg, 3t 
SW) ©Sfet* (mp 2 3 7-239t) £'#fc 0 

'H NMR (D 2 0) 6 1.46 (qd, J = 13.0 Hz, 5.0 Hz, 2H), 1.92 (dm, J = 13. 0 Hz, 
2H), 1.99 On, 1H), 2.75 (d, J = 7.0 Hz, 2H), 2.99 (tm, J = 13.0 Hz, 2H), 
3.43 (dm, J = 13.0 Hz, 2H), 7.28 (s, 1H), 8.59 (s, 1H). 13 C NMR(D 2 0) 5. 
29.2, 31.3, 34.4, 45.3, 117.8, 132.4, 134.5. Anal Calcd for C^Nj^HBr: 
C, 33.05; H, 5.241 N, 12.85. Found: C, 32.80; H, 5.24; N, 12.70. 

(E) -l-^y-^-4- (1- M)7i=;Wf/W^/- /u-4 — r 

l-'<>'-/;V-4-*/l/^l't^!J>'y (2 4 4mg, 1. 2mmol) OT 
HF (10ml) SffftfcSfccfvU ( 1 - hV 7i=/M 3vl~f 5 4 - 

<i)\S> pifyl/*;**.*— h (4 6 0mg, 1. Ommol) b% V £A-tert- 
zfh^sY (112mg, 1. Ommol) £#P;t, T^y%MT. 
mi$-£tz e 7k (lml) TRfcfcffJhU *&*»E«IILfc. ftfeJlfcaWEKl 
fSfPA^Tk (4 0ml) Itg^fvl/ (40ml) TMBttffill, StTkE 

*7A^P-7F^77^- (Siif/H fcttU aifWb^H) (3 7 7mg, 7 

4%) *IHMt!ifMfefr& bT#fc e 

'H NMR(CDC1 3 ) 6 1.56 (qd, J = 15. 0 Hz, 4.4 Hz, 2H), 1.66-1.78 (dm, J = 
15.0 Hz, 2H), 1.92-2.23 (m, 3H), 2.88-2.94 (dm, J = 15.0 Hz, 2H), 3.49 
(s, 2H), 6.19 (d, J = 15.5 Hz, 1H), 6.32 (dd, J = 15. 5 Hz, 6.7 Hz, 1H), 
6.68 (s, 1H), 7.05-7.40 (m, 21H). EIMS m/z: 509 (NT), HR-MS m/z: 
509.2827 (calcd for C M H 35 N 3 : 509.2829). 

4- (1H->T 4-4 tvy^y (VUF4929) <D% 
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Jt": 

±&MMM6-?'&btl1tik&V} (1 9 6mg, 0. 38 5mmol) ©x?; 
-/I/ (5ml) ffiRl^lNttll (2. Oml, 5 e q) Sr-flP*., 10»HIII7 
lf#&, 8JIfc»BE«*Lfc. «*«r>^y-^ (2 0ml) fc«»»U 10% 
(2 0 0mg) &«§J)DU 1 4B*M»tt3t5G (3. 5Kg/c 
m 2 ) &tTo*: 0 ftHKfcSWJLfcik 5«fc»JBE«*Lfc. #P>*ifc«aE** 
(2 0ml) fcfcfrU (20ml) T*3@&im *JB&J*EEe*1- 

[^pn*/U-is-^^y-/U-2 8%7^-TtK (10:20:1)] ."C»JK 
L, flNBfc#4*VUF4929 [ (6 8mg, 9 9%) ] ©«lfejfttt*Sr#fc. 
'H NMR(CD 3 0D) 8 1.19 (qd, J = 13. 0 Hz, 3. 5 Hz, 2H), 1.36-1.52 (m, 1H), 
1.60 (q, J = 7.2 Hz, 2H), 1.70-1.82 (dm, J = 13.0 Hz, 2H), 2.50-2.70 (m, 
4H), 3.00-3.10 (dm, J= 13. 0 Hz, 2H), 6.78 (s, 1H), 7.59 (s, 1H). EIMS 
m/z: 179 (M*), HR-MS m/z: 179.1424 (calcd for C 10 H 17 N 3 : 179.1422). 
±lET'#ibtlfc(k^ (68mg, 0. 3 8 0mmol) (O^-^J—JV (5m 

1) 8fttfclN£lfc (2. Oml, 5eq) fc^l*., ilfl 5#IWJt#Lfc 0 
r©«^»S:«JBE®*U ^«2iil (VUF4929 - 2J£^i£) 
ig (mp 2 1 6-2 20t) £ LT#fc 0 

'H NMR(CDjOD) 6 1.47 (qd, J = 13. 0 Hz, 3. 5 Hz, 2H), 1.65-1.75 (m, 3H), 
1.97-2.04 (dm, J = 13.0 Hz, 2H), 2.80 (t, J = 7. 2 Hz, 2H), 3.00 (t, J = 
13.0 Hz, 2H), 3.37-3.43 (dm, J= 13. 0 Hz, 2H), 7.36 (s, 1H), 8.81 (s, 
1H). 13 C NMR(CDjOD) 5 22.4, 29.7, 34.2, 35.6, 45.2, 116.8, 134.7, 135.3. 

(2, 2, 2-h])y^a^/v) (1 - h •) 7i=/MfM 5 ?V 
— /U-4 — f/u) ^fvUfcX**— h©|Sji : 

fc** (2, 2, 2- h!) *^77^ h (0. 11ml, 0. 

6mmol) OTHF (1. 5ml) »jftKl, 1, 8 - v=71f t'v^ n [5, 4. 
0] -7-!7yfty (DBU) (0. 0 9ml, 0. 6mmo 1 ) £ (1 - h 
!) 7i=;Mf/K /1/-4— <*) K (7 1. 8mg, 
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0. 2mmo 1) 7/^«2 2 B^itiJlE Lfc. 8&*J*JEe*U 

(10ml) ZlNz.tc'&. ftMfctfvu (10ml) T 3 Etta, 

[^if^-A^fy (3:2)] m«1-5rfC, fc'* (2, 2, 2-h 
p7;^oif^) (l-H)7i-;Mf/K^^-4-'fyi') ;*$vi> 
(3 4mg, 3 0%) Z&&®MtLXmtz a rftfcftlfctfvl'- 
^*"9-^»«*>&??lt*U efe/htM*ti» (mpl 45-148t) £#fc 0 
'H NMR(CDC1 3 ) 6 3.34 (d, J = 10.5 Hz, 2H), 4.30 (quint, d, J = 3.9 Hz, 
1.3 Hz, 4H), 6.80 (s, 1H), 7.08-7.50 (m, 16H). 3I P NMR(CDC1 3 ) 5 29.9 (s). 
Anal Calcd for C 27 H 23 N 2 0 3 PF 6 : C, 57.03; H, 4.08; N, 4.93. Found: C, 57.03; 
H, 4.19; N, 4.94. 

SHOT 9 

SfcrfTi' (l- hi) 7x;;Mf;i'>f$^/- jv-b-^f^-A—<JV) / 

^1^*^77^ h (3 3 lmg, 2. 4mmo 1) OTHF (1ml) 

/HHF (2. 4ml, 2. 4 mm o 1 ) Wtife 1 5 ftj&»ttT»TU toV>T 4 

1- h y 7i^^W 5^/-/WTHF 
(5ml) »«Sr2 0^rfCi«TLfco Piat2 0»i, *H*"t?#«U 
$ <b£ 2 . 5 ^|W^ffl"eflB$ Lfco IMWft^bT y*-^ J*if$m (1ml) 

SJtSS:f?±«, THFlriffS±U »iS^* (30ml) £APaL, 
f;K3 0ml) T* 3 Steffi L7t 0 #MW»M«aH- h 1/ !7AT«, WE 

[^^/-^-ilixf/l/ (1 : 2 0) ] "CHfiRU jjHife7^7 7^ 
<0«!ete£tt ( 2 7 0 m g , 3 0%) £#fc 0 

'H NMR(CDC1 3 ) 6 1.29 (t, J = 7.3 Hz, 6H), 1.45 (d, J = 3. 3 Hz, 3H), 
3.12 (d, J = 20. 1 Hz, 2H), 4.08 (quint, J = 7. 3 Hz, 4H), 7.03-7.20 (m, 
6H), 7.20-7.40 (m, 10H). EIMS m/z: 474 (M*), HR-MS m/z: 474.2060 (calcd 
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for (yyyyp: 474.2071). 
MMM 1 0 

*-h<D$!£3£: 

F!)7i=;i'*77r'f F (140mg, 0. 6 mm o 1 ) ©flftcS?* p p / 
(1ml) fcDBU (1 0 6mg, 0. 7 mm o 1) t (l-h!J7x 
:=./Mfyl~f 5^/— /P-4—Y/W) ^Wn^K (180mg, 0. 5m 
mo 1) ZfiQZ-. T^^%my^MX'2 5^Jt#b7t 0 * (1ml) SrflDx. 
fcft, &j&£^EES*Lfc: 0 #t.^fc^(c|S?p^7K (20ml) fctolai, @t 
$;n^,i— ^*-»ry (3:1) (1 5ml) -C3H]ttai^, Mfcffi&i-hVtJ* 

;dvF^77^- (3:2)] T^L, TOfc-g^ 

(8 1mg, 2 9%) (mp 12 8- 13 6*0 t LT*#fc„ 

'H NMR(CDC1 3 ) 6 3.44 (d, J = 21.8 Hz, 2H), 6.85 (s, 1H), 6.95-7.30 (m, 
25H), 7.36 (s, 1H). SIMS m/z: 557 Of+1), HR-MS m/z: 557.1991 (calcd for 
CjsHaON&P: 557. 1992). 

%m\ 1 1 

S?x?yU 1- (1-MI7* =/M fvH' 5 PV—JX'- 4-4^) ^57U#* 

— h (690mg, 1. 5 mm o 1) ©THF (2 0ml) &mzT/V=ty%.M 
T, -7 2'CT*n-7"f L /uyf-^^<Z)l. 6 ^-/W^f"^^ (0. 9 4ml, 
1. 5mmol) ^lO^miT, i^ta^f^ (213mg, 1. 
5mmol) ©THF (5ml) mtit: 1 0a*»tttWT Lfc. PI»t?3 0^M 
flttfft, M^#aLfcft2B#M£i*C^Lfc. tK (1ml) SrJ&P^RJCSr 
fclhft, THF*«£ES*U »aEfc<SPft*!fc*c (4 0ml) Srflq*., SSfccf- 
iv (4 0ml) -CSEIttaUfc. ^P>tLfc#«ltt. iTRWtFy^A^i 
ft, tteWii-SifctfRltfelBftoft^lWfc**^ vy^y/^^A^P^ 

K^77^~ t^^/-^-lHH^/>' (1:9)] T?»»U ^15^-8^3 (6 
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9 0mg, 9 7%) £6&$5fc (mp 1 2 4-1 2 6t). i LT»fc 0 
1 2 5-1 2 8*0 

'H NMR(CDC1 3 ) 51.20 (t, J = 7. 3 Hz, 3H), 1.25 (t, J = 7. 3 Hz, 3H), 1.52 
(dd, J = 17.8 Hz, 7.5 Hz, 3H), 3.26 (dq, J = 22. 1 Hz, 7.5 Hz, 1H), 3.90- 
4.08 (m, 4H), 6.82 (s, 1H), 7.10-7.40 (m, 16H). ,3 C NMR(CDC1 3 ) 5 14.9, 
16.4, 31.7, 32.8, 61.8, 62.0, 75.3, 119.3, 127.9, 130.0, 137.8, 137.9, 
142.4. 31 P NMR(CDC1 3 ) 5 30.27. SIMS m/z: 474 (M + ), HR-MS m/z: 474.2062 
(calcd for (y^W: 474.2071). Anal Calcd for C M H 31 N 2 0 3 P: C, 70.87; H, 
6.58; N, 5.90. Found: C, 70.90; H, 6.68; N, 5.94. 

^*7vu (i) zmktzhwh'o , &$m#&%^zz.tfc£v. t**s 
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l . Httst ( I ) 




o 

A— P(OR 4 ) 2 



(I) 



2 . -JR* (II) : 



R\ R\ R 3 *5«fctfAtt, 1 Lit fc 



0 

(R 4 0) 2 P — H (II) 

rat, R*&m*i%i£%&Ltzb<Dbmnm) 
v^ztizfrxfry^xT^ffimw*, -usst din 

.a— X 




(III) 
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3 . -#5fc ( I ' ) : 

0 

I' 4 

/(CH 2 ) m — P(OR 4 ) 2 



> 



,1 — (!') 




R 3 

(5S4>, R\ R 2 , R 3 i3 e fct>'R 4 fiff^l^^L7it>0<b^E«. mttl 
~3<DS|fr£;gc*-fS) 

T7j*$ft5>f 5^*/— /WT/l'*/U*^*>'ttx^7 l ^i— jRS: (IV) : 

R 5 -N V(CH 2 ) n — (/ (IV) 

H 

■cjj*$*i5tv*y ^^b#fc«rKrt;**-c, 5£ (v) : 

R 2 v^ == ^(CH 2 ) m . 1 CH=CH-(CH 2 ) n -^N— R 5 
R 1 -N^N (V) 



10 R 3 



(ictf, r\ r 2 > R 3 ten#muzfemLitb<Dtwinm, m, R s *jj;t/n 

I) : 



R 2 ^ = ^(CH 2 ) m -CH 2 -(CH 2 ) n -^NR 6 



HN^N (VI) 
15 R 3 

(S«K R 2 , R a tt»5fe«lt3£«SLfcfc<Ot|B|jt«, m,. ntt±IEiPI««» 



■4. (I' ) : 
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O 

R 2 ^ /(CH 2 ) m — P(OR 4 ) 2 




>1— (0 




R 3 

~3©8#«:*!*1-S) 

-C^tvS'f 5 ^j/— /UT^*^*^*^*^^!:— (VII) : 

R 5 -r/^=o (vii) 

■t'^£*i<5t^y Kl"flS#»fc5J63*T, S (VI I I) : 
R 2 v^(CH 2 ) m . 1 CH=<^N-R 5 

R 3 

R\ R 2 , R^ttfllsMClfcJfeHLfctO-iR*!!, m*Jj:i;R 8 tt± 
10 UkfflMM) 

X) : 



R 2 v^(CH 2 ) m -^_^NR 6 



HN^N ( lx ) 
R 3 

R 2 > R 3 «f**^l^atfcbO^I^M, mtt±E<blBlS^ R 6 
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